Rare mutations and hypermethylation of the ARC gene associated with schizophrenia.
Activity-regulated cytoskeleton-associated protein (ARC), which interacts with the N-methyl-d-aspartate receptor (NMDAR) complex, is a critical effector molecule downstream of multiple neuronal signaling pathways. Dysregulation of the ARC/NMDAR complex can disrupt learning, memory, and normal brain functions. This study examined the role of ARC in susceptibility to schizophrenia. We used a resequencing strategy to identify the variants of ARC in 1078 subjects, including patients with schizophrenia and normal controls. We identified 16 known SNPs and 27 rare mutations. SNP-based analysis showed no association of ARC with schizophrenia. In addition, the rare mutations did not increase the burden in patients compared with controls. However, one patient-specific allele in the putative ARC promoter region and seven patient-specific mutants in ARC exon regions significantly reduced the reporter gene activity compared with ARC wild-type. Methylation of a putative ARC promoter attenuated reporter activity in vitro, suggesting that ARC expression is regulated by DNA methylation. Pyrosequencing revealed eight hypermethylated CpG sites in the putative ARC promoter region in 64 schizophrenic patients compared with 63 controls. Taken together, our results suggest that both rare variants and epigenetic regulation of ARC contribute to the pathogenesis of schizophrenia in some patients.